Sudden cardiac arrest results in millions of deaths worldwide each year and is a leading cause of premature death, with large disparities in survival between less privileged and more privileged groups.[@ref1] Despite this, there has been relatively little attention given to policies and strategies to improve the outcomes of cardiac arrest.

Cardiac arrest is commonly associated with low survival rates and poor functional outcome in survivors, but recent data show that both are improving.[@ref2] [@ref3] Nevertheless, there remains much scope for communities to improve outcomes to match those in the best performing places.[@ref4]

The US Institute of Medicine's report on strategies to improve survival from cardiac arrest is therefore timely.[@ref5] It focuses on five areas: cardiopulmonary resuscitation (CPR) and the use of automated external defibrillators (AEDs); emergency medical systems and hospital systems of resuscitation care; national cardiac arrest statistics; resuscitation research; and future treatments and strategies for improving outcomes. The main recommendations are familiar to those involved in healthcare systems and quality improvement. They include establishing a national cardiac arrest registry, fostering a culture of action through public awareness and training, enhancing the capabilities and performance of emergency medical systems, setting accreditation standards for hospitals and healthcare systems, adopting continuous quality improvement programmes, accelerating research into new treatments, and creating a national cardiac arrest collaborative.

The English and Scottish initiatives to improve survival from out-of-hospital cardiac arrest include many of the recommendations in the IOM report. Both set bold targets---England aiming to save 1000 lives a year for the next five years[@ref4] and Scotland an extra 1000 lives by 2020[@ref6] through community education and action.

Measuring processes and patient outcomes can help quantify whether change has led to improvement and enable comparisons between settings. Internationally agreed templates for recording cardiac arrest data already exist to enable comparisons.[@ref7] Some national registries of cardiac arrests already collect these data---for example, the out-of-hospital cardiac arrest outcomes project and the national cardiac arrest audit in the UK.

Chain of survival
=================

The chain of survival (figure[](#fig1){ref-type="fig"}) provides a framework for improving outcome. The first link---early recognition (two thirds of out-of-hospital cardiac arrests are witnessed) and calling for help---requires training the public to recognise cardiac arrest (unresponsive and not breathing normally) and immediately call the emergency services. Call dispatchers must also be trained to quickly recognise the possibility of cardiac arrest and instruct the caller to provide compression-only CPR, unless the caller is already trained in conventional CPR. Bystander CPR at least doubles the chance of survival,[@ref8] and one way to increase rates is to use mobile phone positioning systems to dispatch nearby lay volunteers.[@ref9]
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In the UK a bystander starts CPR in about 40% of cases.[@ref10] Campaigns to train more people in the technique are fundamental to increasing survival from out-of-hospital cardiac arrest. Countries with the highest bystander rates teach it to schoolchildren, and the "kids save lives" campaign, endorsed by the World Health Organization, aims to put CPR on the school curriculum.

The presenting cardiac arrest rhythm is shockable (ventricular fibrillation or pulseless ventricular tachycardia) in about a quarter of patients, 25--30% of whom survive to hospital discharge. The remainder of cases are non-shockable---asystole in about 50% and pulseless electrical activity in about 25% of cases---and have much poorer survival (less than 5%).[@ref2] [@ref3] The third link in the chain of survival, early defibrillation for shockable rhythms, can be strengthened through public access to AEDs, allowing a bystander to deliver the first shock before an ambulance arrives. Defibrillation within 3--5 minutes of collapse can produce survival rates of 50-70%.[@ref11]

Increasing use of public access defibrillators in the Netherlands has been associated with improved survival.[@ref12] Lay rescuers, alerted by text messages, can retrieve a nearby AED and take it to the person affected.[@ref13] The use of an onsite AED doubles neurologically intact survival compared with no defibrillation, but the benefit is reduced if the defibrillator has to be brought from elsewhere.[@ref14] In North Holland, AEDs are used in 60% of out-of-hospital cardiac arrests; in a UK study, they were used in fewer than 2% of arrests before an ambulance arrived.[@ref10]

The role of many commonly used advanced resuscitation interventions is uncertain. For example, large randomised controlled trials have shown that routine use of mechanical chest compression devices does not improve outcome.[@ref15] Ongoing trials are studying the role of adrenaline (PARAMEDIC 2: the Adrenaline Trial, ISRCTN 73485024), amiodarone and lidocaine (ALPS study, NCT01401647), and tracheal intubation (AIRWAYS-2 ISRCTN 08256118 and PART NCT02419573).

Developments in the final link in the chain, post-resuscitation care, are also contributing to improved survival. Most notable are the increasing use of primary percutaneous coronary intervention in patients with ST elevation in the post-arrest 12 lead electrocardiogram, use of targeted temperature management, and multimodal prognostication in patients who are comatose after cardiac arrest.[@ref16]

The next International Liaison Committee on Resuscitation consensus on CPR science with treatment recommendations will be published in October. These systematic reviews form the basis for simultaneously published resuscitation guidelines, including those from the American Heart Association, European Resuscitation Council, and Resuscitation Council (UK).[@ref17] These guidelines should reinforce the principles in the Institute of Medicine report. The institute's strategies to improve survival from cardiac arrest can save hundreds of thousands of lives. Policy makers around the world should review these findings because now is the time to act.
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